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following inhalation of gaseous nitrogen dioxide. However,   the

nitrosomorpholine may form artifactually from a nitrosating   agent

produced in vivo from the nitrogen dioxide (Mirvish et al. ,   in
press).

In organic solvents, secondary amines react with gaseous
dinitrogen trioxide to give high yields of N-nitrosamines (Challis
and Kyrtopoulos, 1979; Lovejoy and Vosper, 1968), whereas gaseous
dinitrogen tetroxide gives a mixture of N-nitroso and N-nitro
compounds (Challis and Kyrtopoulos, 1978; White and Feldman, 1957).
Furthermore, both dinitrogen trioxide and dinitrogen tetroxide have
been recommended for the synthesis of N-nitros amides in organic
solvents (White, 1955). Both amines and amides are likely to react
similarly in lipophilic media.

Nitrosation of amines by gaseous dinitrogen trioxide and
dinitrogen tetroxide in aqueous solution is a recent discovery.
Both would be expected to undergo rapid hydrolysis at pH > 5 to
innocuous nitrite ion:

N203 + 2HO~--->2N02 + H20                                          (39)

N204 + 2HCT---* N02 + NOg + H20                               (40)

Hydrolysis does occur, but less rapidly than the nitrosation of
many amines (Challis and Kyrtopoulos, 1978, 1979).  Data in Table
4-3 show that substantial yields of nitrosamines are obtained
within 4 minutes from secondary amines in neutral and alkaline
solutions. With dinitrogen tetroxide, small amounts of nitramine
form concurrently. Only the unprotonated amines react, similar
nitrosamine (RR'NN02) yields are obtained for all but very basic
amines (pK < 1), and, importantly, no reactions are observed with
amides (Challis and Kyrtopoulos, 1978, 1979).

These results have been interpreted as evidence for
tautomeric forms of dinitrogen trioxide (ONONO^F^^ ONN02) and
dinitrogen tetroxide (ONONO^^ 02NN02), which appear to react
with basic amines (Challis and Kyrtopoulos, 1978). Thus, nitro-
sation by gaseous dinitrogen trioxide and dinitrogen tetroxide
follows the general mechanisms of equations 12 through 16, where
NOY refers to ON-ONO or ON-ON02, respectively.

